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(54) OPERATING STRUCTURE OF CONTINUOUSLY VARIABLE TRANSMISSION 

(57)Abstract: 

PURPOSE: To improve a feeling of speed change 
operation by detecting operation force to a speed 
change operating lever, and controlling speed change 
continuously variably on operation speed of an actuator 
to operate a continuously variable transmission so that 
the operation speed is increased as the operation force 
becomes larger. 

CONSTITUTION: A speed change operating lever 9 is 
arranged being energized to a moving member 7 to move 
integrally with an electric motor M so as to move freely 
in the increasing and decreasing direction as well as to 
be restorable to a neutral position. A continuously 
variable transmission 3 is constituted so as to carry out 
speed change operation by this electric motor M. A 
torque sensor 5, 5 is arranged to detect the operating 
direction of the speed change operating lever 9 as well 
as to detect the operation force. A detecting torque 
signal outputted by the torque sensor S, S is inputted to 
a control device 1 1 . The control device 1 1 controls the 

electric motor M through a driving circuit 1 2 so that operation speed is increased as the output 
of the torque sensor S, S. that is, operation force becomes larger. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It constitutes so that gear change actuation of the infinite variable~speed drive (3) may 
be carried out with an actuator (M). the migration member (7) by which migration actuation is 
carried out with said actuator (M) — a gear change control lever — ( — the increase of 9) — a 
slowdown — a direction, while carrying out return energization and attaching in a center valve 
position free [ migration ] It has an actuation direction detection means (A) to detect whether it 
was operated in which direction, this gear change control lever — ( — the increase of 9) — a 
slowdown — It is the actuation structure of an infinite variable-speed drive where the control 
means (11) which carries out actuation control of said actuator (M) corresponding to the 
actuation direction is established based on the detection result. It has an operating-physical- 
force detection means (S) to detect the artificial operating physical force applied towards the 
accelerating side and the slowdown side to said gear change control lever (9). Actuation 
structure of the infinite variable-speed drive constituted so that a detection operating physical 
force is size, an actuation rate may become size about said control means (1 1) based on the 
detection information on said operating-physical-force detection means (S), and modification 
control of the actuation rate of said actuator (M) may be carried out at a stepless story. 
[Claim 2] Actuation structure of an infinite variable-speed drive [ equipped with an 
accommodation means (13) by which said detection operating physical force carries out 
modification accommodation of the target actuation rate of said actuator (M) in the same value ] 
according to claim 1 . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the actuation structure of infinite variable-speed 
drives, such as for example, a belt type infinite variable-speed drive and a hydraulic infinite 
variable-speed drive. In detail the migration member by which constitutes so that gear change 
actuation of the variable speed may be carried out with an actuator, and migration actuation is 
carried out with said actuator — the increase of a gear change control lever — a slowdown — a 
direction, while carrying out return energization and attaching in a center valve position free 
[ migration ] the increase of this gear change control lever — a slowdown — it has an actuation 
direction detection means to detect whether it was operated in which direction, and is related 
with the actuation structure of an infinite variable-speed drive where the control means which 
carries out actuation control of said actuator corresponding to that actuation direction is 
established, based on that detection result. 
[0002] 

[Description of the Prior Art] Even if the gear change operating load of an infinite variable-speed 
drive is large, it is made to carry out gear change actuation of the above-mentioned gear change 
actuation structure lightly using the driving force by the actuator. 

[0003] By the way, said control means consisted of the former so that said actuator might be 

operated by whenever [ constant-speed / which was defined beforehand ]. 

[0004] 

[Problem(s) to be Solved by the Invention] However, when the actuation rate of an actuator was 
fixed, it is hard to perform gear change actuation which a pilot means, and an improvement was 
desired. For example, if the actuation rate of an actuator is set up lowness when it uses for 
transit gear change, when starting transit from an airframe idle state, it will set. In spite of 
making it accelerate quickly and wanting to make it change gears to a desired travel speed If the 
actuation rate is more highly set up in order for there to be a fault which will require time 
amount by the time it results in a desired travel speed, since an actuator accelerates slowly and 
to cancel such a fault an increase in case it runs the irregular ground etc., when you want to 
carry out a start halt slowly — a slowdown — actuation — a rate — dangerous [ become quick 
too much and ] — etc. — evil arises. The object of this invention is in the point of enabling it for 
rational structure amelioration to perform gear change actuation with gear change actuation 
sensation which meets a pilot's intention. 
[0005] 

[Means for Solving the Problem] In the actuation structure of an infinite variable-speed drive 
where the description configuration of the 1st invention was indicated at the beginning It has an 
operating-physical-force detection means to detect the artificial operating physical force applied 
towards the accelerating side and the slowdown side to said gear change control lever. It is in 
the point constituted so that modification control of the actuation rate of said actuator may be 
carried out at a stepless story so that a detection operating physical force is size and an 
actuation rate may become size about said control means based on the detection information on 
said operating-physical-force detection means. 
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[0006] The description configuration of the 2nd invention has said detection operating physical 

force in a point equipped with the accommodation means which carries out modification 

accommodation of the target actuation rate of said actuator in the same value. 

[0007] 

[Function] 

[**] according to the description configuration of the 1 st invention — an increase — a 
slowdown — actuation — in order to carry out quickly, when the gear change control lever was 
operated by the strong operating physical force, it was detected by the operating-physical-force 
detection means that the artificial operating physical force applied to the gear change control 
lever is size, and the gear change control lever was operated for the actuator based on the 
detection information — an increase — a slowdown — actuation — a direction — it will operate 
at a quick rate in the direction of either. Moreover, an actuator will operate towards desired at a 
low speed by operating a gear change control lever by the weak operating physical force to carry 
out increase slowdown actuation slowly. 

[**] according to the description configuration of the 2nd invention — the above-mentioned 
operation [I] — in addition, since the modification accommodation of the target actuation rate of 
the actuator in the value with said same detection operating physical force can be carried out, 
even if it operates a gear change control lever by the strong operating physical force, when it is 
operated by the condition that the actuation rate of an actuator is stopped by slight lowness, or 
the strong operating physical force, it becomes that the proper-use activity in the condition that 
an actuation rate becomes quick etc. is possible. 
[0008] 

[Effect of the Invention] Therefore, according to the description configuration of the 1 st 
invention, since gear change operating speed was changed according to the difference in a pilot's 
operating physical force, being able to perform lightly gear change actuation of an infinite 
variable-speed drive using the driving force of an actuator, the operating speed which suited a 
pilot's actuation sensation will be obtained, and it became that whose control operability 
improves. Moreover, according to the description configuration of the 2nd invention, since the 
modification accommodation of the target actuation rate of the actuator in the value with the 
same detection operating physical force can be carried out. the suitable operating speed doubled 
with the difference in a pilot's level of skill, an operating condition, etc. is obtained, and control 
operability improves further. 
[0009] 

[Example] Hereafter, an example is explained based on a drawing. Drawing 1 shows the gear 
change actuation schematic diagram of the belt type infinite variable-speed drive equipped as an 
object for transit gear change in activity vehicles, such as a combined harvester and thresher. 
Between output-shaft la of an engine 1, and input-shaft 2a of the mission case 2, the split 
pulley-type belt type infinite variable-speed drive 3 is infixed, and it constitutes so that gear 
change actuation of this infinite variable-speed drive 3 may be carried out by electric motor M 
as an actuator. Movable pulley object 4a in the actuation pulley 4 which the infinite variable- 
speed drive 3 covered the driving pulley 4 and the driven pulley 5, and really attached the 
transmission belt 6 outside output-shaft 1a of winding and an engine 1 free [ a slide ] along the 
direction of an axis at the list which can be rotated. Electric motor M in which a forward 
inversion is free is made to carry out interlocking linkage of the splash member 7 [an example of 
a migration member] by which gear linkage was carried out through the mechanical linkage 
implement 8, and it constitutes from making electric motor M drive so that modification actuation 
of the pulley spacing of movable pulley object 4a and fast pulley object 4b may be carried out. In 
addition, elastic energization is carried out in the direction narrowed with the spring which does 
not illustrate pulley spacing of a driven pulley, and it is made to have absorbed tension change of 
the transmission belt 6 accompanying change of pulley spacing of a driving pulley 4. 
[0010] the increase of gear change control-lever 9 in which splash actuation is free at the 
circumference of the same axis as the pivotable support axis of said splash member 7 — a 
slowdown — a direction — free [ migration ], return energization is carried out and it has 
attached in the center valve position. That is, while supporting the gear change control lever 9 
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free [ relative rotation ] to the splash member 7, the spring 10 which turns the gear change 
control lever 9 to a center valve position, and carries out return energization from forward 
reverse both sides among these is infixed. And when operated in the torque sensor S which 
detects the operating physical force artificially applied to the gear change control lever 9 when 
the gear change control lever 9 resisted the energization force with said spring 10 and was 
operated in an accelerating side direction, and a slowdown side direction, the torque sensors S 
and S of a couple with the torque sensor S which detects the operating physical force artificially 
applied to the gear change control lever 10 are made to have intervened between the gear 
change control lever 9 and the splash member 7. In addition, the lever actuation direction is 
distinguished by whether which thing carries out torque detection among the torque sensors S 
and S of this couple. Therefore, it is considering as the configuration which makes the actuation 
direction detection means A serve a double purpose by the torque sensors S and S of a couple. 
Said electric motor M is constituted so that it may drive through the actuation circuit 1 2 based 
on the pulse output signal supplied from a control unit 1 1 [an example of a control means]. While 
constituting this control device 1 1 based on the detection result of each of said torque sensors 
S and S so that actuation control of the electric motor M may be carried out corresponding to 
the lever actuation direction It constitutes so that the detection operating physical force 
detected by torque sensors S and S is size, and an actuation rate may become size, and 
modification control of the actuation rate of electric motor M may be carried out at a stepless 
story. Moreover, it has the potentiometer mold controller 1 3 as an accommodation means to 
carry out modification accommodation of the target actuation rate of electric motor M in the 
same value, the control characteristic in modification control, i.e., said detection operating 
physical force, of the above-mentioned actuation rate, if there is no output change of torque 
sensors S and S, and said control unit 1 1 carries out halt maintenance of the actuation of 
electric motor M and has output change of [steps 1 and 2] and torque sensors S and S, as 
shown in drawing 3 — the detection torque — reading — an increase — a slowdown — [steps 3 
and 4] which read the output of a controller 13 while distinguishing whether torque was added in 
which direction. Based on a change property as shown in drawing 2 , the actuation rate of 
electric motor M corresponding to detection torque, i.e., an operating physical force, is found 
[step 5]. In addition, the inclination of a change property as shown in drawing 2 can be 
beforehand changed by setting out of said controller 1 3. next, the duty ratio of the pulse output 
signal corresponding to a target actuation rate — calculating — an increase — a slowdown — a 
direction — [steps 6-9] which output the pulse driving signal by the duty ratio called for so that 
the rotation actuation of the electric motor M might be made to carry out in the corresponding 
direction. 

[001 1] [Other Example(s)] — the account example of a top — like — an increase — a slowdown 
— each — the pilot switches SW1 and SW2 of the couple which detects the actuation direction 
of the gear change control lever 9 are formed, and you may make it alternative entering 
actuation of these pilot switches SW1 and SW2 determine the rotation direction of electric 
motor M, as it replaces with the configuration which prepares the torque sensor of the couple to 
a direction and is shown in drawin g 4 In this case, each pilot switches SW1 and SW2 constitute 
the actuation direction detection means A. That is, as shown in the circuit diagram of drawing 5 . 
an on-off switch of electric motor M is performed by switching the 1 st relay 1 4 with the output 
signal from a control unit 11, and circuitry has been carried out so that the 2nd and 3rd relay 15 
and 1 6 may be selectively switched by ON actuation of each of said pilot switches SW1 and SW2 
and the hand of cut of electric motor M may be determined. And it is made to correspond to the 
detection value of the torque sensor S infixed between the gear change control lever 9 and the 
splash member 7, and a control device 1 1 carries out modification control of the duty ratio of the 
pulse current of a motorised circuit so that lever control force is size, and the actuation rate of 
electric motor M may become size. Moreover, the revolution detection sensor 1 7 which detects 
the revolution situation of electric motor M is formed, and a control unit 1 1 judges that it is 
failure of electric motor M, when electric motor M is not rotating, and in spite of taking out the 
motorised signal, it is constituted so that an engine 1 may be made to stop automatically. As an 
infinite variable-speed drive, you may be hydraulic change gears, such as not only a belt type 
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infinite variable-speed drive but a hydrostatic type infinite variable-speed drive. Moreover, it 
uses for transit gear change, and also can use for gear change of various work devices. 
[0012] In addition, although a sign is described in order to make contrast with a drawing easy at 
the term of a claim, this Invention is not limited to the configuration of an accompanying drawing 
by this entry. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1 ] Gear change actuation schematic diagram 
[Drawin g 2] Drawing showing the control characteristic 
[Drawing 3] Control flow chart 

[Drawin g 4] The jgear change actuation schematic diagram of another example 

[Drawing 5 ] The electrical diagram of another example 

[Description of Notations] 

3 Infinite Variable-speed Drive 

7 Migration Member 

9 Gear Change Control Lever 

1 1 Control Means 

13 Accommodation Means 

A The actuation direction detection means 

M Actuator 

S Operating-physical-force detection means 
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